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(54) OBJECTIVE LENS DRIVE DEVICE AND DISK DEVICE USING IT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an inexpensive and 
small-sized drive device correcting a tilt of an 
objective lens by adjusting supply currents to respective 
tracking coils based on the output of a detection means 
on the tilt between an optical axis of light from the 
objective lens and the normal of a disk type information 
recording medium recording surface, or the tilt of a lens 
holder. 

SOLUTION: A bisected photodetector 18 detects the tilt in 
the radial direction of a disk in cooporation with a tilt 
detection circuit to output a tilt detection signal. An 
objective lens drive device 1 adjusts respective supply 
currents to an AF coil 4 and TR coils 5, 6 based on 
detected focusing (AF), tracking (TR) error signals and 
the tilt detection signal. Then, the objective lens 2 of 
the lens holder 3 is driven in the AF direction 15 and TR 
direction 14 by respective magnetic circuits such as a 
magnet 9, a yoke, and the tilt around the extending 
direction of elastic support members 12 is corrected. 
Thus, coma aberration, astigmatism of a laser beam are 
reduced, and a high definition signal is 
recorded/reproduced. 
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tt£BEHBtt«BK»i«*Me»ffi©8;«£©«*. s 
B«#E»B©«£*«ttrr*#a£B*.. beb»* 

t7^l:#*©f«S:5 2fflJ^±© h?y + >^ 
3-fWM< <fcfc-«SBBU BEtt£»Hi¥a© 

& c t t-rzn® v >xbbbb. 

* - * -> > ^[6] t foOfi 7 * - ts > > ^[6] {C^> 

B-8rr * «fc 3 teSES Lfc c t &ttB t? Zimm l IB 
m<Dtt®U> XIliE. 

3 ] Wh77 + >y3-T ;i/09^S^ £91© 

fc«fc0 2ffl©i6}Bh7y*>^:3-OP 
07*-Av>^(6]©^g^ffiS:Ltrl, Ltr2, 
5© 7 ifJjfa<D^r&& L mast L-fcB$. 

[ft 1 ] Ltrl > Lmag - 1.5mm R~D Lmag + 0.5mm 
> Ltr2 fi-^> Ltrl > Ltr2 

Lfz Z £ *W* fT *»*JR 2 Xtt 3 E«©*t 

bu>xb»ibb. 

(■1**5 3 «iPh7y*>yn>fM. B3SB#»2- 

(Dttffiuyxmwigkm. 

IB#B6] W«BB5 s -r*i'fc««SEB;fttf/Xtt 
W£-f -5>x-r X^RBfciS^T, K7V*in&flfrJ£©IIl 
IBR-mlESl***--*.!:. B«©BSRtf/X«S£ 

B#faK:fi»ftTS««&©»»K:B£snT*j0. a» 

SUttW^Wifci&rofcrBl^Xi. K*M*|U>X£«J$ 

tsu>x*;^-t, k^wi^x*?*-*^:^ 



->>4f:3-f;i/£, h =? v3c>tffimzmmirz>tz.ib\zWL 
ttzntz hyv^yt/zn )vt, z\nt>zn Mzwfrt 
&&5\z&wznm%m&*M-tz>WB£.m&B-9 
t, mu>x*)\'y-%-i#ivw&mz} ! rw*>3i&-?z> 
WHt3mms<DimB*3L»'9-*m 
iz&mwit. HBjewsBSBjrrfcHSwtf^fcB 

(WBU>X*;^-©«*. Sfcl&KnBttWWBBB 
#EBB©«#*Btii-r &^f&£ffi;t, BBB£t**y 

;!/©'>&< £*>-S$£gH«L, BB«#«ffl#R©lH;& 

ME^naE-r * c <t K«fc o u- >x©Btr sutiE-r a** 

«U>XB»S«*flf«bfcCtSrf#*frs»«U> 
[B»*J|7] W*W2^^L5C0^-rn^l3KIB«<O# 

% 1/ >xb»j§£B£J£« vtz z. t zftm t -r i/ > 
[^©SMffl&i&Hj] 

[0 0 0 1] 

[fB9J©*f*a*Ra-HF] *«B«. ftr^X*, 3t« 

ttmuyxmmmm. ^.utn^m^tz^^x^mmz 

[0 0 0 2] 

[«£*©««] DVDffflff^Xi'giibSI/i 
WtffcBSt-r-f X*BBK:isv>Ttt, »BKB«fl:*<ii» 
5.tlT*50. 2#4&U->XK:tt. «fcD:fc#fcBP» (N. 
A.) 4ft5'bO)5«ftfflSn*<t5[:!i'5TH'5. — 
5*-f ^^©E»/Bft®»'»UT>l*f»U'>X05fctt 

U > XO B □ ft © 3 « *j*JRS6 U > XOH □ 

-<X7 mz®./m±m\ztt'$-z>Mm v >x©3t**©«€r 

S *Blc»r*»* U>X©3tB©«***D^.* C tifl 

[0 0 0 3] fi£*J;D, U >X* Wift^ 

©*f«U>XB«iBB*«^<ffl^e)nTt»*. 

tt, BB*^ffl*»"05fif«lc«jST*« <t ^9 AHf«tft« 

Iffi, SWt3t»»»©KfiE*lftia0©IBtt*««t»fc*, 

ilt, 4#H¥6-162540^^*tf etl*. 
[0 0 0 4] 
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-< 7 7 fe#ffi i: ©«£ L fcfl^ i:So't tuIB^;u 
(3. U>X^;Ph2rfflIE-r^.fcis6t«S5:cDm5<£jii)PU 

xmmmm.ifi-km. \z u-oxL^ot^o ?%m&&&z , 

nfcfc©T&0. *H£il/>X©M#ttIE£fi : PuidJpJ 

il <h $> ■£> o 
[0 0 0 6] 

[ISa*^^-r-5fca60^g] ±IEgSS*)S^-r«,fca6 
X£, R2*4feU>XS«#t-SU>X#;kJ' r -£:. K*t 

»**HJEr*Hft»*;i'^ r *«A.*i:*K. MSB*** 
l/>X75^Ktii$n^7t<?5^ffli:fififBF I ]^'t»|gIB^ 
{M3»®©ft«i:©«*. SifcttMBl^X*;^-© 

-rz^mzm^, m%m.%*r>rv-ffi\z&*<DWtmm 
&-s imk^Yv^^-yif^-i )\><D'>tz< t%— m& 
sbbu mmm^m^<Dmti\zm^, ^n?n<n 
y*>{fzi<i Mzm$&-t2>mffi*fflm-tz>z\ii\z£. 

[0 0 0 7] ±fBh5-y^>^n-f;US, 
© 4" <fr#* 7 * - # x > ft K "3 1, > T Bg— SrT £ =fc 7 f C 

[0008] ^fc, ±iBh7-y^>^n-f;u^, 2m© 

©£SSB#(cSiJ©*g^ h 5 y * y ifzi -f ^*E«f 
[0 0 0 9] 04(C7K-T«t'5(w. ±IB2*a©«Jg 

h77=ir>^3-f^5, 6©7* — ^^^©fl.a^- 
JiSLtrl, Ltr2, g[ffiE9© 7 T^ft©^ 
££Lmagi:L-£:B#, 
[0 0 10] 

[i&2] Ltrl > Lmag - 1.5mm Lmag + 0.5mm 
> L tr2 R-Z> Ltrl > L tr2 



[0 0 11] iSh77*>^i'M, *E 

-f ;nrJt^TSv»»tt*#f 3 h 9 y * > T'ra -f ;p t L 
[0 0 12] &±KIE«Ufc*f*jU>Xtt»gt« 
[0 0 13] 

[0014] 03ii *»iii!fc«fc**M&u>x»fts« 
zm^tzyvfj 7 7 (cd-rom) giwv-m&m-mmmm 

Ttx-C 7 7 ^H30«, x^T 77 h L"f 33JilC 
B^nfc7tx-C 7731 («T-r^77,i:*fB) 0th 

Bf*3tCii^n/t7 J ^7 731«> 7fcf> b*;^— ^-©0 
feW(C-#:(C«^$tlfc^->^-X;i/32(C^B$n, 

7 9 >/i-*;p^-35fc^o wsnt^s 7 7 wi- 

34{rd:oTS5;?IH^$n^„ 

[0 0 15] 7k°>F;i/ ; &-^-(CJ;D. 3tx-f7731 
ttffr£©l§IIEKT?|HMEU ^#^7 7 31±(C|B^^tlfc 

fcyfrW FMZ&^Tft o. ytr '■< 7^31©¥S*|n](C 

?F39tt. *SS9l#«lU>XBft8«l&««L-T^ 
•5. 

[0 0 16] h*#->^-->36«u »tt»*rT?«l 

j£l<£:lft«fl38£;ftLT, *%'<-XM\ZW.r)m?t>n 
T^S. SB^#:fC«^hAAA*-41i hy7"A 

A*-4275qx D #tt b tit 

[0 0 17] BIl«**MfcJ:S3Et«U>XK»8fi© 

[0 0 18] J*«l/>XIiitltt. 3tt5*-f 77 1<? 
©ft^($1tffire@8E#©fil&aC¥fTT, -€-©¥®^(Sl 
(h7-7 + >7'*[^14) (C^ffi)pJtg^0^-ti-J&iIOa# 

[0019] u>x^;i/^3tctt. Mm^yxt. y*- 
i;y>^3-f;u (E(TA F n-f ;^<hfB)j!) > fecfc^'7 

^ — ^ ->>7 f ^t6]15©j1-g^-a^S^-S> 2 ffl©^Jg h 7 
y^>7 , J-f;U5, 6 (KTTRJ-f Jlizmjifc) . /Jn»<S 

7j\ 8^3-78^^, 2<l©ag9joct^^ 1 \zm^H. 
fci±fflij3-7 (02-17) 3i<tt»#tf snrfeQ. *B 
lfti£B©l%miH]gg£ti5fiEbT^£. 
[0 0 2 0] U>X7tv;U^3lS, /jNS1S7tcS-&$nfc4 

uyx^jvym. tcog&zm&isTyj-Jjyy? 
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14 (WTTR^^tfgMi) ^<2^»W«m<i:ftoT^ 
«^3-^8(C«> kf>13tc«i:0» a^gBS 

«iisffl.^tt^@«a5^;u^io^ffl^#^6nT*3 

[0021] @£$*;i^iofcf£tt£n>t&#ttttgtt 
pick. Mm&Mmz-&z>ftmzm?z>&mm*iw3i 

tt^tlTfcO. #tt£#^12©^g®I!)£M'>£t!-£ 

[0 0 2 2] £7c. *KW)gg(C«. 2#SiJ:7:* ^^-^' 
x^>;$'-187!>?^Efi£trC:J3D. M^^ttllElgSitSitiL- 
T> x^X^3l©¥&*ft««££&tti-r£. 

[0 0 2 3] #ig®jgfiTte. ^ttiLfc^*-* 

it. ftt)U>X2£AF;£ftl5fc<fctfTR^fal4(;:igl!j 
T^xtlWIBtlc. *t#lU>X2<?J#ttSjtrai2W®a^ 

[0 0 2 4] *^HJ[ci5tt^>l/>X«^(D$lJ|EjI^ 

^5K ±«3-^52, AF3-<;i/53> lffl©TR3-f^ 
54. m555HJ;DPfiK$nT^«). 
[0 0 2 5] 0 6tt, m5\Zm?Mm.ie}®ffitfc.\Z&^ 

x. AF^-f ^ssk:*— h mm* mm v 

fc«0T'&-5o fcfcU TR^[B|14*5j;J>"AF^rS]15 

(c^m^ift^ztitb, ZZ\t:\t. li>@oot-^> 

^C8cDa>L4J, TR^t|^14tDj;C/AF*|^15^ML-T 

[0 0 2 6] (1), (2){C^-Tcfc5{C. AFa-f;|/53#T 
R^ftUK^ftLT^te^*^ AF=W^53©J£;*Jfp 
'L> (:£tt7J©£/&^ MUWftB : FAF ) iGtA'T 
R^[S]14(-O^T— gtLT^-S/titu A F n-OP53<£>8t 

[0 0 2 7] ^ftK^LT, (3), (4)tC7K-r<fc3tC. A 
F 3 ^ ;U53rt* T R : +f-^&b AFa'OU 
53CD}t^^^i:G«TR^lS]14tC-rnT^^it», A 
F r3-OU53©if TJK =fc •jfi-DlelO K^E-* > h-*^±f 
-5. AF31-^53^\ AF^lS] : + td^ft: Lfc*l£. fi 

^iHioic+ro ; e-^> h**, -\z^&Lfzm-£. -(D=E 

-*>bt>m*.TZ>. |t]i3SK. (5), (BHC^-r^ClA 



Fn<;W53^TR^[^] : - L,fc«ffiT-«, AF£ 

[0 0 2 8] ^(C, 07. @8^fflV>TTR3<M4l; 

[0 0 2 9] i7H IdSm^V-y^rtcoil^^ffi^* 
fcfc*U IdSS©AF^[n). TR^Ip] 

5£;ttft£itT^tl*^ v^^fiSLita^ AF, T 
R^BfiTtt. 56, WiZinT.koiZ. Ml5<D'p,L-C\Z£> 
^•ZW.sR®mtfm*m<U2>, f l/T, TR^I^IU, A 
F*fS]15*. &5*'t>C<fcl3«^-5t;:fi£l^ SBifc^g 

[0030] @8u, ms\ZTpirmm.m^m^iz^ 

T, TR3^;l/54t~^-*>h^?S£T£fCS£t£BJL 
fc*B§0T;g>&. fc«U Ms&iDfaZB. TR=K^54 

\zmnz>mm<»&\z i . TRn-r^tc^^-r^jt^tt^ 

[0 0 3 1] (1'), (2')tC^-r. TR» : HcD^gg 
te. TR3-l';i/54t«oft^nTt/^j:^*-&T^D, S 

[0 0 3 2] 0<JAtf(3')tC*TJ;5('. TRD-f 

;i/54^\ AF^Ifi] : +. TRJli) : +tr^{4Lfc»^, 

|W]«coa*{C<fci7. (4')AFJ|6):+, TR 
^[6] : -('S^bfc*^. +©t-^> (5')AF 
^[o] : -, TR^pS] : + Lit + © ; e-*> 

K (6')AF^[S] : TRM : -tr^fiLfcW 

[0 0 3 3] 0 6t'^L7tS^i:Jt««T^t. T R n^T 
;U54lcfg£f -S^-^Mi, ^fnol^fcAFn-f 
^53f:^^-r^. ; E-^>hOj£ffil^T'$.l)o IP*,, AF 
JlM\z%tff h tTRn-f Jl5UZ%<£f 
bite. S^(CtT^^b-&-5. 

[0034] uyxm^zmtz-ez^mz^^ 
rmwuzmw-rz. 

[0 0 3 5] 19(1 0 5{C*-rH^|ElSS(C*^T, A 
F3-f )l>Mtd<i:ZSTRm ;P54<£AF^r6]15{C+0.7m 
m, TR^[^14tr + 0.3mm^$-B-fc:*-a-{Ci3^-S. TR 
n-f ;i/54CD^g^J-ffi (AF^|^]15) iAFn<;i,53*5«t 
ZtT R n -f ;V54tC^^-r 3^- ^ > h i U 

fcfcU AF3-f^53<&AF^|a]15tC + 0. 
7mm^{4$1i--5)(D(C^S^«i^ : Faf. TR^'f;i/54$ 
TR^(6]l4|-+0.3mm^<i$-ti--S)CO(C^g^:}t^ : Ftr 
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[0 0 3 6] 

[&3] Faf = k • A AF 
Ftr = k' • ATR 

k: U>XttJ^-£X#T*»tt£#a5*f©AF2fiai 
©«&£& 

k' : U>X*JI/^-*3LJ$-r*»tt^BP«OTR*|pJ 
©tf*a£» 

A AF : 0.7 (ram), ATR : 0.3 (mm) 
[0 0 3 7] AF3-f;U53JC«*-r-5 ; E->>htt, 

a f ^rS]©T r 3 -f ;i^ff-*»K:«aF*r-xET* *. 

— TR3-f;i'54K:32£"r* ; E-*>M:i, AF* 
|6l©TR3-f;^g-tttfc^:#<tt#-r*. BP*>, TR 
3-f;M4©*MM-8i (AF^IrJ) */hS<Lfc»^K 
«, TR3<;U54K^£t-£*-*>h««'>&<ft 
0. TRn^fWonitft (AF^rSj) £*£<L 

<&5. LfeAbt, TR3-fMtT, *1-S^ri*©* 
#^TR3-f;i^i/hSViTRn-f JU©2ffl£fil7t, 

[0 0 3 8] ^iC, TRZi-f )ltUTs m 1 0 l:^f 
■5 fc, ^ffi^tte : 6. Sm OTRJ-fM^il-lfa : 4.5m 
m^W^TTBTgggrggggggT^ HI: 

tf, #^U>X£TR*|frl4fc0.3mm^fe;* 

feg-3-fcj§&, TR J-Qi^tCte^gft^-TO hg*g 

fT^SM¥M LxM#J P >X£T R^fSJUtCO. 3mma 

[0 0 3 9] -73, TR3-f;l/5^:TR J-t~;l/6(73M^i{C 
<8E&«EIT. &^U>X£TR7jffil4tC0.3mm^fir;* 

[0 0 4 0] HI 1 1 «. TRn^f ;i/5©jt#©«-& 
(%) tTR3-f;U5, TRrK;i/6fc:3B£-r* : E— *> 
f- *5 J; tfiSS T R 3 -f £ -5 ;* > h ©*u <h © 

©»£«, 

TRn-fWffllA/ (TR3-T JI/5©«t7J + TRrK ;p 

6©j#7j) 

(TR3^W©i^ + TR3-fM 
©lift) «, *fi|au>X«rTR*[6]IC0.3mm^te$-a-S 



[0 0 4 1] TRn-f ;Ucfcl3^^-r^ : E->-> hCDfP 
tt. TR3<jUCO*lI*ISLti^ 

*<fc0. TR3-OI/5fc©*««K*ilfrr»£a***£ 

[0 0 4 2] HI 2tt, HI 1 <fcra«fc, TR3^W 
t T R ;i/6CD*t^<75flJ-&^^^.fc»-&CD 1/ >X«$ 

WltCjfctLT, IE© ; E-^>hlcJ;-2)l/>Xffi^*IE. ■€■ 
CDiMt)^:— />M:<tSl/>X«f^tl/TH5. T 
Rn-r;i/5©jt^CDfij-&*^#<^StC^U, TR3-f 

[0 0 4 3] BP*., TRzif ;W5©#J-&^/hS^«-&{C 
«, iTRn-fjucMTSt-^yHKIAFn^ 

Z><D\ZttL. I TRH-fjl/CMtSt 

— ;* > h I > I AFa-fjH;Mn : E-/>h I 
0, U>X«£a^t::&2>©T&5. ^©.fc^t;:. U-> 
XMtrtt, T R n-f;U5£T R n-r JV6©JS#©*J-&fcft 

[0 0 4 4] ^fcgttWUfcct-pfC, n«t80**l> 
TR3-fMi/hSUTR3'fM$Ell/, S-^Kflltf 

««E©#j^**<b$ii--si:4:K«kt), u>xmz%m\z 

X£ffij&>ii-S££aSBJlg<h&-5„ 
[0 0 4 5] 813H. h77*>^l7- ft^&cfctf 

-r * ©$iif i»b©— 01 **-r«wsBn? » 3 . 
[0 0 4 6] Mmvyxmyt^-i xi'itKoasn 

fc U— tf-7t«, S»©|»t«t|WRSK:MA;fc* h 5 y * 
<fc0lejrr$*i£. C©0flT3'6 : £2^t']7* hr-ff?? 
-61T*tHU i©^tBffl^©Jliii& h77*>yi7 
-|ftttJlHlK62»;:i5^T«J¥U h7y^>^X^-{f^ 
63fT^o 

[0 0 4 7] 7txVXi7«^{C^^Tfc|5|^lC, 2»»J 
7* h^5^:*-64:l3<fctf5^;*£«#&fflll]8&65;&> 
X*«£«#66££rit-r*. ±fBf§^63, 66tttt 
ft»«»67t2l6n, +>— tfSff 3©fc&Sfc&ffi*l« 
J&«fT*>nfc», TR*|6]^©^U>X©^, Mtffc 

frfcn-i.. b*7<A*-68, 69tt, mmit«S567*^©ai 

73(CSo'#, TR3-f;U5, 6£f§g»rf.5. 

[0 0 4 8] et±©«t-5feiWW»«*ffl^«c:iic«fc 

D, ^g^ffi©S^t^) 2ffi©TRH-f JUSrffl^T. TR 

jjfooi^&t v >xm& t &mm\z mwrz> z. t**-?* 
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[0 0 4 9] )k\Z, *%BJICi3tt-5 h7y + >^3^;i/ 
©SEB^JftTS-f., 

[0 0 5 0] 0I4H Bll:yl/fe*a^ftl^>X 
BHftgg©TR:3<;l/ft^bfcfe©T&-S>. 7* 

ft, ■en-gnon-f ;i/g»AF^fP]g)4'-L'^AF^fa](c-p 

[0 0 5 1] — Ell 5(1 ^fTR3<^21Q^ 
ggKl, mvmMTR 3>QU22Se»l-Tlr>&. 
[0 0 5 2] 116(1 H5K*ttaaSl|Bl»«^»Cfe 

> I TR3^f^6l:Mtli : E-^> 

oT. 2fiOffi»TRa'f JKZ>na-+ffi (AFJlSl) * 
-^n-E-'tU Ltrl, Ltr2 (fc^c L L trl>L tr2) . g&5 
<D^rm (AF^rffij) ftLmag£:Lfc«£. (1) ftiifc 
-fifcJ&KH 0 1 6 (C^f SgJJI «k 0 . Ltrl > Lma 
g - 1.5mm , Ltr2 < Lmag + 0. Sum ft 
»*. LfcAbT, ±nZmm&ffi&? Z>£o\Z, TR3 

[0 0 5 5] TR3-f;^LT, ffiflgJ-f^flPft 

©TR3^2 6ftgFJBlfcgilT&5. £©£££; 
©TR3^;l/©^ft4£^.[^ict~SC£(C < £-3T, 2 
»fl©TR a-f;H;:fS£-rs^:-*>hg£^x.Tfe, ± 

[0 0 5 6] &i3, 01 5(C:fcV>T. £gJKT R 3-f ;W21 
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